ABSTRACT. Prior studies have identified that quality of social functioning is strongly associated with both physical and cognitive recovery from stroke as well as with the existence of depression. This study was undertaken to identdy the specific elements of social functioning that are related to depression and impaired recovery and to determine whether these elements are different between acute and chronic periods following stroke. There were 50 patients with acute stroke who were assessed in the hospital and at short-term (3-or &month) and long-term (12-or 24-month) follow-up. An impaired relationship with the patient's "closest other" prior to the stroke and limited social activities were both associated with depression immediately after the stroke as well as with depression at long-term follow-up. An impaired relationship with the closest other prior to the stroke was also associated with impaired recovery in activities of daily living and cognitive recovery at long-term follow-up. Fears of economic stability and limited social activity were associated with depression at short-term follow-up whereas loss of job or job satisfaction was associated with depression at long-term follow-up. These findings suggest that during the first few weeks following stroke, social supports and contact are essential needs for patients, whereas during the chronic period, other factors such as financial security, adequacy of living arrangements, and loss of job satisfaction also become important. Future research should examine the effect of enhanced social support on poststroke depression and physical and cognitive recovery.
colleagues (1996) found that male patients with poor social support had a higher frequency of depression and longer duration of depression than male patients with adequate support. Astrom and coworkers (1993) reported that few social contacts was the single most important predictor of the frequency of major depression in longterm survivors of stroke. We have reported that impairment in social functioning was significantly correlated with severity of depression during the acute stroke period and that patients who developed major depression 3 or more months following stroke were significantly more impaired in their social functioning than patients who developed major depression during the acute poststroke period (Robinson, 1998) .
We have also recently reported that impairment in social support was significantly associated with recovery both in activities of daily living (ADLs) and in cognitive function at 3 to 6 months after stroke (Shimoda & Robinson, 1998b) . These effects of social functioning on physical and intellectual recovery during the first few months after stroke were independent of similar effects on physical, cognitive, and social recovery related to the existence of depression or anxiety (Shimoda & Robinson, 1998a) . We have not, however, identified which specific elements of social functioning were associated with impaired recovery or depression. Therefore, the purpose of this study was to longitudinally identify the elements of social functioning that were related to depression and impaired recovery and to determine whether these elements were different between acute and chronic periods following stroke. We hypothesized that inadequate support by the patient's "closest other" would be associated with depression and slowed recovery.
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seen for social functioning assessment at both short-term (3-or 6-month) and longterm (12-or 24-month) follow-up. There were no significant differences in background characteristics between these 50 patients and the 165 patients with acute stroke who did not have both short-and long-term follow-up. Patients were not included if they dropped out of the study (n = 50) or if they had long-term evaluations but missed their short-term followup (n = 105). Patients were excluded from the initial inpatient evaluation if they were unable to undergo a verbal interview because of decreased level of consciousness or aphasia with impaired comprehension (as determined by inability to obtain a perfect score on part A of the Token Test; DeRenzi & Vignolo, 1962) .
METHOD Patient Population
A consecutive series of 215 patients admitted to University of Maryland Hospital, Baltimore, Maryland, with a diagnosis of either acute intracerebral hemorrhage or acute cerebral infarction were evaluated. Of these, a consecutive series of 50 patients were selected who had been
Psychiatric Evaluations
After informed consent was obtained, patients were assessed by a fully trained psychiatrist using a modified version of the semi-structured Present State Examination (PSE; Wing et al., 1974) . With the use of symptoms elicited from the PSE, diagnoses of depression were made using symptom criteria for major depressive disorder and minor depressive disorder as outlined in the Diagnosticand StatisticalManual ofMental Disorders, fourth edition (DSM-IV; American Psychiatric Association, 1994). For the initial evaluation, the 2-week duration criteria for major depression was excluded because many of the patients were examined within a week of their stroke (mean 9.9 days). The interrater reliability of the PSE as administered in this braininjured population has been demonstrated in a prior publication (Robinson et al., 1984) . The severity of depression was measured using the 17-item Hamilton Depression Scale (Ham-D; Hamilton, 1960) .
Although this examination has been questioned as being more susceptible to false elevation in patients with physical injury (Rapp & Vrana, 1989) , it has been shown to be reliable and valid in this stroke population (Robinson & Benson, 1981; .
Assessment of social functioning was done using the Social Functioning Examination (SFE; Starr et al., 1983) . We have demonstrated the reliability and validity of this exaktination in previous publications (Robinson et al., 1985; Starr et al., 1983 further inquiries. Items are evaluated as 0 (normal functioning), 1 (moderate impairment), or 2 (severe impairment). The score was determined by adding the individual item scores and dividing by maximum possible score for the applicable questions. Total scores range from 0.00 to 1.00, with higher SFE scores indicating greater perception of impaired social function. We did not analyze 3 of the 13 SFE dimensions ("Relationship with others in the household," "Secondary relationship with spouse or other partner in the household,'' and "Use of community resources") because of the small number of subjects for whom these items were applicable. Impairment in ADLs was quantified using the Johns Hopkins Functioning Inventory (JHFI; ). The cognitive function was quantified using the Mini-Mental State Examination (MMSE; Folstein et al., 1975) . In a prior publication, we have shown the reliability and validity of these measures in this patient population . The JHFI scores range from 0 to 27 with lower scores indicating less impairment. The MMSE scores range from 0 to 30 with lower scores indicating more impairment. Stroke severity was quantified by adding the total number of symptom scores on the National Institutes of Health stroke scale (Brott et al., 1989) .
Statistical Analysis
Means and SDs were calculated for all quantitative measurement scales. Frequency distributions were analyzed with likelihood ratio chi-square test. Because each dimension of the SFE involved a different number of questions, the SFE dimension scores were converted to z scores. Multiple linear regression was used to determine whether each of the SFE dimension scores would significantly predict severity of depression at each time of the follow-up examinations.
RESULTS
Background characteristics of the 50 study patients are shown in Table 2 . Patients were predominantly in their 50s and 60s, African American, and of lower socioeconomic class (Hollingshead class IV or V). The time between stroke and initial examination in the hospital was 9.9 f 9.8 SD days.
At the initial evaluation, 7 patients fulfilled DSM-IV criteria for major depression, 15 met DSM-IV research criteria for minor depression, and 28 were nondepressed. At short-term follow-up (3 or 6 months' follow-up), 10 patients had major depression, 10 patients had minor depression, and 30 patients were nondepressed. At long-term follow-up (1 or 2 years' follow-up), 10 patients had major depression, 11 patients had minor depression, and 29 patients were nondepressed.
Relationship of Social Dimensions to Hamilton Depression Score
In an effort to control for variables that have been shown to affect social function following stroke (Shimoda &Robin-son, 1998b correlated with Ham-D score during the inpatient evaluation (overall: R2 = 0.45, df = 13/36, F = 2.2, p = .02) ( Table 3) . At short-term follow-up (i.e., 3 to 6 months), fear of economic loss due to the stroke (p = .03) was significantly correlated with Ham-D score, and impairment in social activities was nearly a significant predictor of Ham-D score ( p = .06) (overall: R2= 0.53, df= 13,36,F = 3 . 1 ,~ = .004) (Table4). At long-term follow-up (i.e., 1 to 2 years), impairment in work experience (p = .01) was a significant predictor of Ham-D score (overall: R2 = 0.42, df = 13,36, F = 2.0, p = .05) ( Table 5 ).
We next examined whether social impairment was associated with the existence of major or minor depression using multiple logistic regression. During the inpatient evaluation, short-term followup, and long-term follow-up, the overall model was statistically significant ( p = .01 in-hospital; p = .009 short-term; p = .04 long-term). The only significant correlate was gender, and none of the SFE items were correlated with diagnosis at any evaluation. At long-term follow-up, however, spiritual beliefs, financial stability, and closeness with children were all trend relationships (i.e., p c .09). 
Effect of Social Impairment on Poststroke Depression
We also examined whether social impairment prior to stroke (i.e., inpatient evaluation) would correlate with Ham-D score at short-or long-term follow-up. None of the social dimensions prior to stroke predicted Ham-D score at shortor long-term follow-up. We also examined whether the patient's diagnosis (i-e., major depression, minor depression, or no depression) would be predicted by prestroke social functioning dimensions using multiple logistic regression. Although none of the social dimensions predicted the patient's diagnosis at shortterm follow-up, relationship with closest other ( p = .048), spiritual beliefs ( p = .049), and social activities ( p = .027) prior to the stroke were all significantly associated with depression diagnosis at 1 to 2 years following stroke.
Relationship of Social Dimensions to Impairment
ADLs as measured by the JHFI improved (i.e., lower scores) from the acute inpatient evaluation to short-and long-term follow-up (Table 2) . Cognitive function was measured by the MMSE and it showed only slight improvement over the course of follow-up (Table 2) . When a multiple regression analysis was used to control for age, sex, family history, and stroke severity, the prestroke social dimension of health and illness experience in the family was significantly correlated with impairment in ADLs at short-term follow-up (R2 = 6.0, df= 1,49, F = 4.4, p = .044), but none of the prestroke social dimensions predicted cognitive function at short-term follow-up.
At long-term follow-up, prestroke measures of financial security ( p = .018), adequacy of home and neighborhood ( p = .038), relationship with significant 381 other ( p = .048), and severity of stroke ( p = .024) were'all significantly related to severity of impairment in ADLs. In addition, cognitive impairment at long-term follow-up was related to all the same preinjury social variables as ADL impairment (financep = .007, home p = .041, significant other p = .002) as well as social activities ( p = .046) but was not related to severity of stroke ( R 2 = 0.53, df= 1, 50).
DISCUSSION
This study was carried out to evaluate the relationship between specific aspects of social functioning and depression or recovery over the first 2 years following stroke. Our findings demonstrated that an impaired relationship with the patient's closest other prior to the stroke and limited social activities were associated with depression immediately after the stroke as well as depression 1 to 2 years later. In addition, impaired relationship with the closest other was associated with impaired recovery in ADLs and cognitive recovery 1 to 2 years later. Within 3 to 6 months following stroke, fears of economic stability and limited social activity were associated with depression whereas loss of job or job satisfaction was associated with depression at 1 to 2 years after stroke. Finally, longterm ADL and cognitive impairments were more severe in patients with impaired relationships with closest others, inadequate homes, financial worries, or families unable to cope with chronic illness. Before discussing these findings further, we must point out several methodological limitations. First, the population of this study was predominantly of lower https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S1041610299005992 socioeconomic class and African American. Second, patients with comprehension deficits were excluded from the study population. Therefore, the results of this study may not be applicable to all stroke patients. Third, although we controlled for age, gender, family history, and stroke severity, there are likely to be multiple etiologies for poststroke depressive disorder, and this study examined only the relationship between psychosocia1 variables and depression. We and other investigators have previously demonstrated that poststroke depression may be associated also with biological variables such as left anterior lesion location during the acute stroke period (Astrom et al., 1993; Robinson, 1998; Robinson et al., 1984) and impairment in ADLs (Eastwood et al., 1989; Robinson, 1998) . Finally, this study involved multiple regression analysis, which raises the issue of whether some associations may have been chance findings. We did not increase the statistical significance level because our previous study demonstrated a significant relationship between overall social functioning and the existence of depression and recovery from stroke (Shimoda & Robinson, 1998b) .
Given these methodological limitations, there were several interesting findings in this study. The most important finding was that an impaired relationship with the closest other and limited social activities were significantly associated with both poststroke depression and limited cognitive and ADL recovery. These results confirmed our original hypothesis as well as the findings of ours and other investigators that poststroke depression was significantly related to decreased social activities (Astrom et al., 1993; Feibel & Springer, 1982) . Thompson and colleagues (1989) ,
however, demonstrated that overprotection by caregivers was significantly related to depression after stroke. This suggests that excessive support as well as inadequate support can be harmful in stroke rehabilitation. Our results are also consistent with the findings of several investigators who reported that income level and return to work were also important predictors of stroke outcome (Dombovy et al., 1986; Howard et al., 1995; Niemi et al., 1988) . Schulz and colleagues (1988) reported that demographic variables such as age and income play a relatively minor role in attenuating the effect of these social factors on stroke outcome in the acute adjustment phase. However, from 7 to 9 months after the stroke, demographic variables such as health, income, and age were significant predictors of depression.
Another important finding was that the social factors associated with depression changed over time. Although social support contributed to the severity of depressive symptoms and the severity of ADL and MMSE scores throughout the first 2 years following stroke, financial security and job loss contributed to depression severity and severity of ADL and cognitive impairment during only the chronic stroke period. It might be speculated that, during the first few weeks following stroke, social supports and contact are the most essential needs for a patient facing rehabilitation and substantial life changes. After the first period of recovery and rehabilitation, other factors such as financial security, adequacy of living arrangements, and loss of job satisfaction also become important. Both depression and the absence of social support and encouragement can result in decreased motivation and effort in rehabilitation, thus perhaps leading to the association of social factors with both severity of depressive symptoms and severity of impairment scores.
Kelly-Hayes & Paige (1995) suggested that the goal of rehabilitation is not only survival but also reestablishment of quality of life. Tnese findings suggest that during the first few months following stroke, psychosocial intervention, such as strengthening social supports through family therapy or new social activities and ensuring economic support through disability and other programs, may be the most helpful to ward off depression and promote improvement in ADL and cognitive function. Retraining, alternative work activity, improved housing accommodations, and long-term financial security may be the most beneficial during the chronic stroke period. Future research should examine the effect of social intervention following stroke on the development of depression and improvement in physical and cognitive function. ed in part by NIMH 
